Regulation of neurotransmitter interactions in the ventral striatum.
Transsynaptic activation of neuronal circuits originating in the basal forebrain contributes to psychostimulant-evoked dopamine and glutamate release and consequent changes in medium spiny neuronal gene expression in the ventral striatum. New evidence from microdialysis studies indicates that amphetamine-induced dopamine and glutamate release in vivo is partially calcium dependent. The calcium-dependent component is totally blocked by a kappa opioid receptor agonist, indicating that endogenous opioids may regulate dopamine-glutamate interactions in the ventral striatum. Further, muscarinic receptor blockade increases, and muscarinic receptor stimulation decreases, dialysate glutamate levels in the striatum. Pre- and postsynaptic muscarinic receptors contribute to the ability of the muscarinic antagonist, scopolamine, to augment D1 receptor-stimulated immediate early and neuropeptide gene expression. Moreover, scopolamine prevents a D2 antagonist from blocking D1 agonist-induced gene expression, indicating that activation of cholinergic interneurons contributes to D1/D2 interactions in the striatum. Thus, transsynaptic activity and presynaptic muscarinic and kappa opioid receptors regulate dopamine and glutamate interactions that switch on and off multiple intracellular signaling cascades. Changes in immediate early and neuropeptide gene expression that result from activation of these cascades are mediated by such nuclear transcription factors as phosphorylated cyclase response element-binding protein. In addition, a novel signaling pathway involving the RAR/RXR nuclear hormone receptor complex is implicated in the control of dopamine receptor and neuropeptide gene expression in the striatum.